Peroxidase-catalyzed metabolism of etoposide (VP-16-213) and covalent binding of reactive intermediates to cellular macromolecules.
The horseradish peroxidase- and prostaglandin synthetase-catalyzed oxidative metabolism of the highly active anticancer drug, etoposide (VP-16-213), has been studied in vitro. This oxidation of VP-16 resulted in the formation of VP-16 quinone, an aromatic VP-16 derivative and the corresponding aromatic VP-16 quinone. This oxidative metabolism of VP-16 also resulted in the formation of reactive species that covalently bound to exogenously added DNA and heat-inactivated microsomal proteins. The peroxidase-catalyzed binding was time dependent and required the presence of cofactors (hydrogen peroxide or arachidonic acid). The prostaglandin synthetase/arachidonic acid-catalyzed metabolism and binding of VP-16 were inhibited by indomethacin, an inhibitor of the cyclooxygenase, and were shown to involve the peroxidative arm of prostaglandin synthetase. Our studies show that the protein covalent binding species were formed as a result of O-demethylation of the drug as shown by the loss of specifically labeled (O-14CH3) radioactivity from O-methoxy group and by incubating proteins with VP-16 quinones. In contrast, the covalent binding intermediates for DNA appeared to be different and VP-16-derived quinone methides are suggested as DNA binding species. Co-oxidation of VP-16 and the related drug, VM-26, during prostaglandin biosynthesis may be an important pathway for the metabolism of these agents and may play a role in their cytotoxic properties.